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SOUTH DAKOTA FSRTILIZSR EXPHRH^SNTS
1954
Loo F, Puhr, Frod E, Shubcck, Burton L,
BragO; Larry 0, Fine, Paul L, Carson
This report contains the results of forbilizor oxporiraents conducted in 13
counties in South Dakota. Experiments uero located in representative soil and
crop areas of the state.
The objectives of those experiments wore to:
1, Determine optimum fertilizer rates and ratios,
2, Evaluate two methods of application on the yield of small grain,
3, Determine the effect of time of application,
4» Appraise the influence of soil typos and previous management on fertilize:
response,
5, Ascertain the residual effects of commercial fertilizer.
In general the weather conditions in spring and early summer were favorable
for small grain. The high temperatures and deficient rainfall in July reduced
yields in some areas« For corn the early season temperature and moisture condi
tions were favorable, but the low rainfall in July caused a reduction in yield
in some counties.
The value of fertilizer for increasing crop yields is influenced by several
factors which include: climatic conditions, varietal characteristics, prevalence
of plant diseases, and cultural practices. The type of soil and past management
also have a pronounced effect on fertilizer responses.
Information from the experiments presented in this report deals only with
the principals of fertilizer application and their effects on crop yields. This
information will serve as a guide for more efficient use of commercial fertilizer.
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FERTILIZER EXPERIMENTS ON CORN^
1954
Table 1, Effect of Fertilizer Rates and Ratios on Yield of Corn
Treatments
Pounds per acre
Brcokings Co,
Estelline
Silt loam
L,S,D, at the 5% confidence
level 9,3
Brookings Co,
Lamoure
Silty clay loam
Aurora Co,
Solonetz conplp>
Silt clay loam
not significant
Objective of experiments
1, Determine optimum fertilizer rates and ratios on representative upland
and bottomland soils.
Description of soils
1, Estelline silt loam—ax</ell drained soil developed in silts on level topog
raphy, Stratified sands and gravels occur at a depth of five feet,
2, Lamoure silty clay loam—a somewhat poorly drained soil on the Sioux River
bottom developed from fine textured alluvium. The surface soil is thick and dark
in color, with free lime occuring at the surface,
3, Solonetz soil complex—a somewhat poorly drained claypan soil derived
from glacial till. No series name has been correlated for this particular lo
cation in Aurora County at the present time.
Cropping history and Previous management
The cropping system on all three locations was largely corn and small grains.:'
with no use of legumes or manure.
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Discussion and interpretation of results
Nitrogen, phosphorus and potassium vhen applied individually had little
effect on corn yields in Lrookings Co, in 1954® Combinations of nitrogen and
phosphorus appeared to be the most effective for increasing corn yields. Due to
the lack of midseason moisture in Brookings Co, the yield differences betvreen the
various nitrogen and phosphorus combinations were small. In the experiment in
Aurora County there were no yield differences from the fertilizer treatments.
Table 2, Comparative Efficiency of Nitrogen Carriers for Corn
Treatments
pounds per acre
N P2O5 KjO
0-0-0
40 - 0 - 0
40 - 0 - 0
40 - 40 - 0
80 - 0 - 0
80 - 0 - 0
80 - 40 - 0
80 - 40 - 0
80 - 40 - 0
L,S,Do at % Confidence level
Objective of experiment
Source of
nitrogen
Anhydrous ilmmonia
Ammonium nitrate
Ammonium nitrate
Anhydrous Ammonia
/kmmonium nitrate
Anhydrous Ammonia
Ammonium nitrate
Urea
Yield
Bushels per acre
75cO
83®6
79.1
83.0
89.2
82,8
87,4
85.4
91.4
8.1
Determine the efficiency of various nitrogen carriers on corn yields.
Description of soil and location
Barnes silt loam—a v/ell drained uplrnd soil developed from glacial till.
Turner County - South eastern South Dakota,
Cropping history and previous management.
This plot site had been cropped to corn and small grain for thirteen years
with no manure, legumes, or commercial fertilizer.
The solid fertilizer for the experiment was broadcasted on plowed ground in
the spring before corn planting. The anhydrous ammonia was applied at the same
time with a conventional applicator.
Discussion and interpretation of results
There were no significant differences due to nitrogen carriers at either
the low or the high rates of nitrogen application.
Yields were increased most consistently by nitrogen.
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Table 3. The Effect of Nitrogen Fertilizer on
the Yield of Corn the First Year After Alfalfa
Treatments
po"unds per acre
0 -
0 -
0 -
n -
L.S.D. at 5^ level
Obiective
Yield
Bushels per acre
31.2
26.3
30.9
27.2
Determine effect of nitrogen fertilizer on yield of corn after legumes.
Descriotion of soil and location
Brookings Co. - East Central South Dakota.
Kranzburg silt loam - a well drained upland soil developed in wind laid
silts.
Cropping history and previous management
Flax - 1951
Alfalfa - 1952
Alfalfa - 1953
The third crop of alfalfa hay was plowed under in the fall of 1953.
Fifty pounds of available P2C^ were applied in 1952 and 50 pounds applied in 1953,
The nitrogen for the experiment was broadcasted and disced into the seedbed in
the spring of 1954.
Discussion and interpretation of results
In 1954, corn yields in this experiment were not significantly decreased or
increased by the application of nitrogen on alfalfa groimd.
On this plot there was no effective precipitation from June 31 to August 15 -
a period of six weeks. The corn suffered severely because of the dry weather, but
drought injury was not increased by the addition of nitrogen fertilizer.
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Table 4. Effect of Nitro;Ten Fertilizer on Corn Yields After
One Year of Alfalfa and After no Alfalfa (both irrigated)
Treatments
Pounds per acre
N ^2^5
0 - 0 - 0
40 - 0 - 0
80 - 0 - 0
120 - 0. - 0
80 - 20 - 0
Corn Yieldj Bu./Acre
After Alfalfa Not After Alfalfa
77.0
05.5
04.8
90.4
Objective
Determine effect of rates of nitrogen and of phosphate applicativens on corn
7ields after alfalfa.
Description of soil
Beotia - v/ell drained upland soildev'loped from lacustrine silts and clays.
Cropping history and previous management
A corn and wheat cropping sequence was followed with no fertilizer or manure.
Discussion and interpretation of results
The first 40 pound increment of nitrogen fertilizer on the plots not following
alfalfa was very efficiently utilized by the corn plants. Additional nitrogen was
of doubtful value,
Nith only one yoar of alfalfa there was a considerable smaller response to
the first 40 pound increment of nitrogen. When no fertilizer was added, there
was a substantial increase in yield in favor of the plots following alfalfa.
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FERTILIZER EXPERIMEMTS
ON SMALL GRAIN
1954
Table 5» Effect of Fertilizer on Yield of Oats in Eastern South Dakota,
Yield in Bushels per acre
Treatment. .
Pounds- per acre
N ''̂ 2^5 >^2^ loam
Brookings Co, Brookings Co© Brookings Co, Miner Co, Codington Co,
Fordville Barnes silt Estelline Barnes Kranzburg silt
loam silt loam silt loam
L, S, D, at 5/-3 level 6,7 12,2 9,4 10,5 7,6
Objective of experiments
Determine optimum fertilizer rates and ratios for oats.
Description of soils and locations
loam
1, Brookings County
(a) Fordville loam - this particular location was on a high
terrace and was v/ell drained. Coarse sands and gravels
occurred at a depth of approximately 1-|- feet,
(b) Barnes silt loam - a well drained till derived soil on gently
cn^plating topography,
(c) Estelline silt loam - a well drained soil developed in silts
on level topography. Stratified sands and gravels occurred
at a depth of five feet,
2o Miner County
(a) Barnes silt loam ^ a well drained soil developed in glacial
till on gently undulating topography,
3, Codington Co,
(a) Kranzburg silt loam - a well drained upland soil developed
in wind laid silts.
Cropping history and previous management
The cropping history on all the sites in Table 5 was largely corn and
small grains with no legumes, manures or commercial fertilizer used in the
last eight years.
Discussion and interpretation of results
The three soils in Brookings Co. gave pronounced yield increases to
nitrogen applied alone. In the experi]5ients conducted in Miner and Codington
counties, nitrogen was not effective in increasing yields. In Miner co,
this was due to the lodging of a late maturing variety of oats. In Codington
Co. it was due to the susceptibility of the oat variety to rust.
The combinations of nitrogen and phosphate fertilizers applied on
oats gave variable results at the different locations due to high July
temperatures and plant diseases.
Previous work has shown that the highest yields of oats in eastern
South Dakota will generally be obtained from fertilizer treatments containing
both nitrogen and phosphorus,
- 8 -
Tabld 6» Effect of Fertilizer on Yields of Oats in Central
and Western South Dakota - 1954
Yield in Bushels per acre
Treatments Hand Go, Hand Co, Lawrence Co, Aurora Co, Dev/ey Co,Campbell Co,
Pbunds per acre Houdek Bonilla Spearfish Solonetz Regent Williams
N P2O5 K2O silt loam silt loam loagi Complex silty clay loam
clay loam loam
0 - 0 0 39.1 30,3 52,6 10,5 32,9 27.1
40 - 0 0 51,0 35,8 56,6 27,7 30,5 28; 5
0 - 40 0 37,6 21,4 57.6 12.0 30.9 28,7
20 - 40 0 45.2 37,7 60,9 17.8 35,9 35.5
40 - 40 0 54.5 37,5 57,6 29.2 26,3 35.9
60 - 40 0 53.3 41.3 5S,5 21,6 33,9 32.5
40 - 20 0 53.5 44o5 56,9 24.6 32,5 30,0
40 - 60 0 49.2 33,9 55.5 30.2 37.2 30,0
L,S(.D> at confidence 9.3 11,3 N.S,4- 8,3 NoS.^. N,So4-
level
not significant at the % confidence level,
CbjQctivry' C#.-axberiment
Determine optimum fertilizer rates and ratios for oats in central and
western South Dakota,
Description of soils
1, Houdek silt loam - well drained upland soil developed in glacial
till of Mankato age,
2, Bonilla silt loam - moderately well drained upland soil developed
in glacial till,
3» Spearfish loam - a well drained upland soil developed in the reddis.i
sandy limestones of the Spearfish formation,
4, Aurora Co, solonetz complex - a somewhat poorly drained claypan soil
derived from glacial till. No series name has been corfelated for
this soil at the present time,
5, Regent clay loam - a well drained upland soil developed in clay
loam shale,
6, Williams loam - a well drained upland soil developed in glacial
till, presumably of lowan age.
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CroDoinff history and previous manaeement
All the above plot locations, except the one in Lawrence County, had
been cropped heavily to corn or small grains i/ith little or no use made of
legumes, manure or commercial fertilizer# A rotation including legumes
and manure was used at the Lawrence County plot site#
Discussion and interpretat?-on of results
The three plots in Central vSouth Dakota - Houdek, Bonilla, and
Solonetz complex - gave yield increases for the use of nitrogen alone, but
phosphate alone gave little or no yield increases. The value of applying
phosphorus v;ith nitrogen in this area is questionable#
In the three western locations there v/ere no significant yield increases
at the % confidence level for either nitrogen or phosphate fertilizer.
There was, however, a definite trend for an increase in yield following
the application of nitrogen#
Table 7, Effect of Fertilizer on Yields of Barley and Wheat in Central
and Western South Dakota - 1954
Yield in Bushels per acre
Treatments Hand Co, Pennington Co. Laii/rence Co,
pounds per acre LaDelle Morton Spearfish
silt loam silt loam loam
N PpOc KpO durian winter wheat barley
L.S.D, at % level N.S^.
Dewey County
Regent
clay loam
barley
-;-not significant at the % confidence level.
Obiect of experiments
Determine optimum fertilizer rates and ratios for wheat and barley in cen
tral and western South Dakota,
Description of soils
1, La Delle silt loam - a well drained friable terrace soil developed from
silty alluvium. No gravel substratum occurswithin 5 feet cfthe surface,
2. Morton silt loam - a well d-^ained upland soil developed ii clay loam shale
3. Spearfish loam - a well drained upland soil developed in the reddish
sandy limestone of the Spearfish formation,
4, Regent clay loam - a well Grained upland soUdeveloped in clay loam shale.
Cropping history and previous nangcrujnt
The winter wheat in the Pennington county experiment Collowed summer fallow,
and the barley in Lawrence Co, followed corn in a corn smaiD grain legum? rotation.
The other locations had little benefit from legumes, manure or commercial
fertilizer.
Discussion and interpretation of results
In the Hand county durum experiment, rust and adverse climatic conditions
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obscured any possible fertilizer responses.
In the Pennington and Lavrrence Co. experiments, combinations of nitrogen
and phosphorus gave small but significant yield increases. The nitrogen re
quirements on these sites were partially supplied by sumiaer fallow on the former
and leg-omes and manure on the latter.
In Dewey Co, on barley, the yield increases were due primarily to nitrogen.
Table 8, Effect of Fertilizer on yield of Winter Wheat Following Sweet Clover
Fallow in Hand County - 1954 (The fertilizer was top dressed in the spring)
Treatment
pounds per acre
0-0 - 0
20-0 - 0
40-0 - 0
60-0 - 0
40 - 40 - 0
L.S.D, at % level
Ob.iect of exoeriTTiei
Yield
Bu,/A,
28.4
25.9
25.1
19.2
21.8
576
Determine the effect of fertilizer on v/inter wheat following sweet clover
fallow.
Description of soil
Houdek silt loam - well drained upland soil developed in glacial till.
Cropping previous management
1953 - Sweet clover summer fallow (a 3 ft, stand of sweet clover was turned
under)
1952 - V/heat plus sweet clover
1951 - Wheat
1950 - Wheat
Discussion and interpret ition of results
The applications of a nitrogen fertilizer following sweet clover summer
fallov: did not increase the yield of winter wheat. In fact a depression in yield
apparently occured when large amounts of fertilizer were applied. A shortage
of moisture and high temperature hastened the maturity of the wheat. With optimum
cl;lmatic conditions this depression in yield might not have occured.
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lable 9. A Comparison of Fall versus Spring Application of Fertilizer on
Small Grains in Western South Dakota
Yield in Bushels per Acre
Trpatment l/inter Wheat Barley Oats
pounds per acre Pennington Co, Dewey Co, Campbell Co.
£ P2Q5 ^2^ Fall Spring Fall Spring Fall Spring
0-0-0 22,6 22.6 1^.4 15.4 27,1 27.1
^0 - 0 - 0 21,9 19,2 23,3 27,2 20,4 28.5
40 - 40 - 0 28.0 20,4 27.7 19.2 37,7 35.9
L.S.D, at % level 4.0 5,8 N.S,
Ob.iective
To determine the relative effectiveness of spring versus fall applica
tion of fertilizer on yield of small grain.
Description of soils
1, Pennington Co, - west central South Dakota.
Morton silt loam - a well drained upland soil developed in clay
loam shale,
2, Dev;ey Co, - north central South Dakota.
Regent clay loam —a well drained upland soil developed in clay li^am
shale,
3, Campbell Co, - north central South Dakota,
Williams loam - a well drained upland soil developed glacial till,
presumably of lowan age.
Cropping history and previous management
The winter wheat in the Pennington Co, experiment followed summer fallr^w.
The other two experiments followed small grains without any beneficial effects
from legumes, manure or commercial fertilizers.
Discussion and interpretation of results
In Pennington Co, fertilizer applied broadcast before planting wiiiter
wheat in the fall gave a : reater yield of whect than when top dressed in the
spring. In Dewey and Campbell Counties there was no consistent advantage for
either fall or spring application of fertilizer on barley or oats.
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Table 10, Residual Effect of Nitrogen on Oats
Treatments applied on corn in 1953
JL I2l5
0-60-0
AO - 60 - 0
30 - 6o - 0
120 - 60 - 0
160 - 60 - 0
Obiective of experiment
Yield of oats in 195A
bushels per aero
70.0
63,6
30.3
32.1
33.3
To determine the residual effect of nitrogen on the second crop after
application.
Description of soil and location
Clay County - southeastern South Dakota
Trent silty clay loam - moderately well drained soil developed from loess
on nearly level topography.
Cropping history and previous management
A rotation was used of predominately corn and small grain with limited use
of legumes and manure. The fertilizer was applied on corn in 1953, and the corn
harvested for yield determinations. The plots were then planted to oats in 195A
with no additional.fertilizer added. The oats was harvested in 1954 for the
yield determinations given in the above table.
Discussion and interpretation of results
The residual effect of 40 pounds of nitrogen on the yield of oats was neg
ligible,
Ulien 30 pounds of nitro.en was applied to the corn in 1953, there was suf
ficient carry over to increase the yield of the following oats crop in 1954 by
approximately ten bushels. The residual effects of higher rates of nitrogen
application were about the same as for the 80 pound rate.
All plots received an application of 60 pounds of available phosphate per
acre because this experiment was intended to measure the residual effect of
nitrogen.
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Table 11, Residual Effect of Ecrtilizcrs on Spring ^Jhect and Oats in Spink Co,
Fertilizer treatments
in previous year (1952)
N P2O5
0 - 0 -- 0
AO - 0 •- 0
0 - AO -• 0
AO - AO -• 0
60 - 60 -. 0
60 - AO -• 0
Yield in Bushels per Acre
Yield of oats
in 1953
Haddock loamy sand
Yield of Spring Wheat
in 1953
Beadle silt loam
L.S.D, at 5% confidence level 10,8 3,8
Obiective of experiments
Determine residual efioct of fertilizer on the second crop after application
Description of soils and locations
Spink County - Central South Dakota
(a) Haddock loamy sand - this soil was developed from a shallow
mantle of wind deposited sands (2 to 3 ft, thick) over glacial
till on gently undulating upland topography.
(b) Beadle silt loam - a well drained upland soil developed from friabl
clay loam glacial till. There is evidence of some accumulation
of clay in the B2 horizon, indicating the development of a mild
claypan.
Cropping history and previous monagoment
A system of continuous cropping to corn and small grain was followed on
both locations.
On the Haddock loamy sand, the fertilizers indicated in the above table
wore applied to corn in 1952, On the Beadle silt loam the fertilizers were
applied to wheat in 1952,
Discussion and interpretation of results
There was a substantial increase in yield of oats and Wheat from fertilizer
remaining in the soil, the second crop year after application.
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Effect of Rate and
Placement of Fertilizer
on Yields of Oats and Ifheat
in 1954
Location of Experiments
(1) Brookings County - east central South Dakota
(2) Hand County - central South Dakota
(3) Aurora County - southeast central South Dakota
Objectives of Experiments
(1) To determine the effect of various rates and combinations of
nitrogen, phosphorus and potash on yields of oats and vrheat,
(2) to determine the efficiency of drilling fertilizer with the
seed, compared to the broadcast method.
Soil tvoes and chemical characteristics
(1) Brookings County
(a) Fordville loam - a moderately well drained terrace soil
developed in wind modified alluvium over glacial outwash
gravel on nearly level topography.
(b) Sinai silty clay loam - a well drained moderately fine
textured upland soil developed on rolling topography
from silts and clays.
(2) Hand County
(a) Eakin silt loam - a well drained upland soil developed from
a mantle of loess approximately three feet in thickness
with glacial till substrata.
(b) Jerauld silty clay loam - a somewhat poorly drained soil
developed from fine textured local alluvium with an ex
tremely compact claypan.
- 16 -
(3) Aurora County
(a) Solonetz soil complex - a somewhat poorly drained claypan soil
derived from glacial till. No series name has been correlatec
for this soil at the present time.
Soils
Investigated
Fordville
Sinai
Eakin
Jerauld
Solonetz Complex
Table 12, Chemical Characteristics
of Soils under Investigation
lbs, available
per acre ^
18.2
U9.0
(Surface Soil)
KjO
IbSc available
per acre i-i-
PH
(paste)
Conductivity
Millimhos per
centimeter
0,57
OM
0,4^
4* Bray No, 1 method
++ Ammonium acetaxe-magnesium acetate solution was used for an extracting agent.
Potash determinations v/ere then made by Flame photometer.
Weather conditions
The weather for June v;as characterized by a favorable temperature and
moisture pattern, July was hot and rainfall was generally deficient. Small
grains ripened prematurely due to the hot and dry July weather. Drought in
jury was accentuated by rust in some areas.
Treatments and experimental desien
A split plot experimental design was used with each fertilizer treatment
subdivided into two parts. On one part the fertilizer was drilled with the
seed. On the other part the grain was drilled, and the fertilizer was
broadcasted by hand followed by light harrowing with a spike tooth harrow.
The drilled fertilizer was applied by means of a tractor mounted endless belt
type applicator.
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There i/ere four replications in each experiment.
Fertilizers used v/ere: ammonium nitrate 33^ Nj treble super phosphate
L5% ^2^5' muriate of potash 60^ K2O0
The treatments are ^iven in Table]4,
Results and discussions
The f values in Table 13 shov/ uhich locations responded significantly to
the fertilizer treatments and to the methods of fertilizer application.
Table 13o' F Values For
Fertilizer Treatments and
Methods of Application
Fordville
loam
(oats)
Sinai silty
clay loam
(oats)
Eakin Jerauld
silt loam silty clay
(spring wheat) (spring wheat)
Solonetz
soil
complex
(Spring
Wheat)
Replications 3c 7o67^'-^ 3o4.3* 1»75 2,86
Fertilj.zer Treatments 24.oOC*-'̂ 10,03^^^ 9.4.7^*
Methods of application 3o28 1c63 18083^^^ 1,24. 9.57''^
* Significant at the confidence level
Significant at the 1^ confidence level
In the eastern and m.ore humid section of South Dakota there appeared to be
little difference in yield between the broadcast and the drill method of
applying fertilizer to oats in 1954o
Farther west in South Dakota under lower rainfall conditions, the drill
method resulted in higher yields in two of three experiments with spring
wheat.
The cropping system on all locations was largely corn and small grain
with limited use of legumes, manure and fertilizer0
The fertilizer treatments used in these experiments gave highly signifi
cant yield responses for all five locations.
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Tables 1/., 15 and 16 show the results of fertilizer treatments and methods
of apolication on the yields of oats and spring wheat in Brookings, Hand and
Aurora Counties respectively.
Table 14.« Response of Oats in Bushels per Acre
to Fertilizer Treatments and Methods of Application
Brookings County, 1954
Treatment
•"^ounds Per aerop c e Fordville Loam
Fertilizer Fertilizer
^2^5 ^2^ broadcast drilled
Sinai Silty Clav Loam
Fertilizer Fertilizer
0-0-0
40-0-0
c - 40 - 0
0-0-60
20 -40-0
40 - 40 - 0
SO - 40 - 0
40 - 60 - 0
40 - 20 - 0
40 - 40 - 60
broadcast
39.5
44.2
39.8
39.6
52.5
59.1
53.0
56.8
49.0
54.3
drilled
34.1
36.2
40.8
42.3
54.5
60.2
57.4
60.1
60.2
59.5
22.7
24e6
31o9
25e3
41 o9
42.6
47o0
45,3
32«0,
54ol
"3677
21c0
22.3
29o6
22o3
39-2
43o3
41.3
44,0
34,7
50a
•34.8Average Yield 36^7 34.8 aO 575
OcSjD. at the 5% level
for comparing yields of
individual fertiliger
8jJ7 8^26 8.2A
The Fordville loam gave a substantial increase in oats yield to phosphate
applied alone. Nitrogen alone or potash alone gave no appreciable increase
in yield. The combination of nitrogen and phosphorus applied together re
sulted in significant yield increase, and the addition of potash to the NP
treatment gave an additional increase in yield. This is unusual because a
response to potash is seldom obtained in South Dakota,
The chemical data in Table 12 are in rather close agreement v/ith the
field results obtained on the Fordville Soil.
The right fertilizer combination for the Sinai soil appears to be nitrogsr
and phosphorus applied together with no advantage for either of the two
methods of application.
Treatment
Pounds per acre
0-0-0 15o7
40-0-0 I6e3
0-40-0 14.0
20 - 40 - 0 17. S
40 - 40 - 0 20o9
60 - 40 - 0 19.8
40 - 60 - 0 I8e8
40 - 20 - 0 16.6
Average Yield 17,5
L.S.Di, at the 5% level for
comparing individual ferti-
lizer treatments. 3.10
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Table 15® Response of Spring Wheat
in Bushels per Acre to Fertilizer Treatments
And Methods of Application® Hand Co. 1954®
Eakin Silt Loam Jerauld silt?;- clay loam
Fertilizer Fertilizer Fertilizer Fertilizer
broadcast drilled
l6ol
16.5
14c 9
23.2
25c6
25cO
23.3
22.7
20-.9
broadcast
7.9
13.8
6.5
n.o
12.5
13.1
11.4
11.7
11.0
drilled
8.1
14.6
7,3
9.7
14.0
14.4
11.2
12.4
11.5
On the Eakin silt loam in central South Dakota, the combination of nitrogei
and phosphorus gave substantial yield increases especially when drilled v/ith
the seed. The difference between the average yield of the two methods if
application was 3.4 bushels in favor of the drill method. The differences
were greater however, where nitrogen and phosphorus were applied together.
It will be noted that on both claypan soils (Solonetz complex and
Jerauld silty clay loam), nitrogen appeared to be the most limiting element
for plant growth (Tables 15 and 16), The application of phosphorus on these
soils gave small and insignificant yield responses in 1954. The surface six
inches of both Solonr^tz soils were relatively free from harmful concentrations
of soluble salts and the pH was reasonably close to the optimum range
(see Table 12).
There was no response to method of fertilizer application on one of the
claypan soils investigated (Jerauld). Other inherent factors such as re
stricted drainage and unfavorable physical properties may have influenced
the response to fertilizer treatment on this soil.
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Table 16, Response of Spring
V/heat in Bushels per Acre to Fertilizer
Treatments and Methods of Application.
Aurora County 1954-
N ^2^5 K2O
0 . 0 - 0
40 0 - 0
0 - 40 - 0
0 0 - 60
20 - 40 - 0
40 - 40 - 0
60 - 40 - 0
40 60 - 0
40 - 20 - 0
40 "- 20 - 60
So.l.:^netz Complex Soil
Fertilizer broadcast Fertilizer drilled
L.S.D, at the 5^ level for
comparing individual fertilizer
treatments
10.6
6,2
^o6
12.7
12.1
10.8
13c2
12.1
9.7
5.5
11.3
7.8
4.6
12.3
15.5
16.7
15.6
12.8
18.2
12.0
6.37
Conclusions
1. In eastern South Dakota in 1954- using oats as the test crop, the
method of drilling fertilizer with the seed gave about the same yield as the
broadcast method.
2. In central South Dakota, yields of v/heat v/ere increased more by
^^llll^^S fertilizer v/ith the seed than by the broadcast method in two
of three experiments.
3. With the rates of fertilizer used in these experiments, the drilling
of fertilizer \7ith the seed had no adverse effect on stand in 1954..
4>t The yields of oats and wheat were influenced most consistently by
combinations of nitrogen and phosphorus.
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FERTILIZER EXPERIMENTS ON ALFLAFA
Table 17, Fertilizer Rate Studies on Alfalfa in Hand County - 195A-
Troatmont
pounds per acre
N P205
C - 0 -- 0
C .- 2C . - c
C .- 40 . • 0
c .- 6C -. c
Eakin silt loam LaDelle silt loam
1st cutting 2nd cutting 1st cutting 2nd cutting
tons/acre tons/acre tons/acre tons/acre
Ob.iectivo of experiment
Determine effect of rates of phosphate applications on alfalfa yields.
Description of soils and location
Hand County - central South Dakota
(1) Eakin silt loam - a well drained upland soild eveloped from a
mantle of loess approximately three feet in thickness with glacial
till substrata,
(2) LaDelle - a well drained friable terrace soil developed from silty
alluvium. No gravel substratum occurs within five foot of the
surface.
Cropping history and previous raanaqement
No manure or commercial fertilizer had boon applied prior to the experiment.
The experimental fertilizer was applied broadcast on an e stablished stand of
alflafa.
Discussion and interpretation of results
There was no response to fertilizer treatments in either the first or the
second cutting on either location.
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'iVblc; 1.. Fertilizer Rate Studies on Alfalfa in Western South Dakota - 1954
Treatments
pounds per acre
N P2O5 K2O
0 -
40 -
40 -
40 -
40 -
0 -
20 -
60 -
Dcwey County
1st cutting
•pounds per acre
3,736
3,794
4,265
3,911
3,971
3,677
3,5SS
4,030
Lawrence County
1st cutting
pounds per acre
2,589
2,883
2,824
2,530
2,824
2,589
2,530
3,118
Objective of experiment
Determine effect of commercial fertilizers on alfalfa yields.
Description of soils and location
Devey County
Vcbar loamy sand - well drained upland soil formed from sandstone
on undulating topography.
Lawrence County
Sandy limestone - a medium textured uple.nd soil formed from sandy
limestone. No series name has been correlated for this soil.
Cropping history and previous management
No fertilizer had been applied Prior to those experiments.
Discussion and intororot-.tion of results
No significant responses in yield were obtained by the application of nitro
gen or phosphorus alone or in combination.
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Table 19. Response of Ii-rigated Alfalfa to Phosphat
Elements in tons per acre - 1954
Treatment pounds per acre
N ^2^5 K^O
0 0 - 0
0 40 - 0
0 80 - 0
0 120 - 0
0 0 - 80
0 AO - 80
0 80 - 30
0 120 - 80
^0 - 120 - 80
40 120 - 80 plus complete minor elomonts
Total of 2 cuttings
Tons per acre
Obiectivo of oxporimont
DotjrminG effect of rates of phosphate and potash, and of the applic.ition
of nitrogen and minor elomonts on yields of irrigated alfalfa.
Description of soils and location
Fall River County - southv;estorn South Dakota
Soil - a veil drained sandy loom newly developed x'or irrigation.
Past nanagemcnt and cropping history
Largely wheat and grass with no legumes or fertilizer.
Discussion and interpretation of results
For the present time, this soil appears to be adequately supplied with phos
phate, potash and minor elements for production of alfalfa.
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Table 20, Effect of Fertilizer on the Yield of Crested Wheat Grass for Seed
Forage in Campbell County - 1954
Treatments lbs, seed lbs. hay
pounds per acre per acre per acre
N P2O5 K^O
0-0 - 0 6 V, 6 919
20-0 - 0 162,4 1265
40-0 - 0 244.6 1719
00-0 - 0 322.6 1676
40 - 40 - 0 241.1 1461
L.S.D, at % level
Obioctivo of exporimont
Determino the effect of nitrogen and phosphorus on yield of hay and seed
of crested wheat grass.
Description of soil and location
Campbell Co. - north central South Dakota
Williams sandy loam - a \rcll drained upland soil developed in glacial till,
presumably of lowan age.
Cropping" historv and previous management
Permanent grass with no fertilizer added prior to the experiment.
Discussion and interpretation of results
Yields of seed and hay of crested wheat grass in this experiment were in
creased primarily by nitrogen. Forty pounds of nitrogen produced maximum hay
yiold and eighty pounds of nitrogen produced maximum seed yields.
Tons of hay per acre
Treatments Lancaster Homesteader Roe
lbs, N/Acre Bromo
Objoctivo
1.4
2.3
3.7
Brome
1.6
2.2
3.7
2.1
2,3
3.1
Reed
l-Jhcatgrass Canary Grass
Orchard Tall
Oatgrass
0.9
1.3
1.9
1.0
1.6
Determine effect of nitrogen rates on hay yields of six grasses.
Description of soil and location
Spink County, South Dakota
Bcotia silt loam - a well drained upland soil developed from lacustrine
silts and clays.
Cropping history and previous management
This soil was continuously cropped with corn and v/hoat before 1951 and
from 1951 to 1954 it was in continuous grass.
Piscuoslon and intorprotation of rosutts
A nearly proportional response to nitrogen increments occured in this ex-
pcrimcnt. This can normally bo expected with introduced grass crops when other
factors, such as \jater, are not limiting.
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Table 22, Yid.lds of Irrigatod Sugar Boots as Influonced by Fortilizor
Troatmonts, Yields in tons of beets per acre.
Pre-plant
Application
0- 0-0
40- 0-0
30- 0-0
40-20-0
40-40-0
40-30-0
No sido-drcssod
N
7.5
10.3
11.1
9.2
9.9
10.5
12.1
13.1
11.6
12.4
13.6
13.7
Obioctivos of exp^rimdnt
Dotormine effect of nitrogen and phosphorus applications on sugar beot
yields.
Description of soils and location
Fall River Co. - southwestern South Dakota
Soil - a moderately well drained sqndy loam soil with salty substrata.
Cropping hlsLtorz-and past nanagemcnt
Almost entirely wheat. No legume or fertilizer.
Discussion and interpretation of results
The side dressingof nitrogen under irrigated conditions appeared to bo a
very effective way to provide nitrogen for sugar beets.
Explanation of Fertilizer Treatments;
In the sequence of numbers listed under fertilizer treatments, the first
number refers to the lbs, of N., the second number to the lbs. of P2O5 and
the third to lbs, of K20applied per acre. Nitrogen was applied in the form
of ammonium nitrate and phosphorus as treble super phosphate. This applies
to all tables unless otherwise stated.
